Background: Procrastination, to voluntarily delay an intended course of action despite expecting to be worse-off for the delay, is a persistent behavior pattern that can cause major psychological suffering. Approximately half of the student population and 15%-20% of the adult population are presumed having substantial difficulties due to chronic and recurrent procrastination in their everyday life. However, preconceptions and a lack of knowledge restrict the availability of adequate care. Cognitive behavior therapy (CBT) is often considered treatment of choice, although no clinical trials have previously been carried out.
Introduction

Defining Procrastination
Procrastination is defined as "to voluntarily delay an intended course of action despite expecting to be worse-off for the delay" [1] . It involves the postponement of initiating or completing a task or commitment until the last minute, after a predetermined deadline, or indefinitely. Albeit similar to difficulties prioritizing or being self-assertive, procrastination requires an active choice between competing activities, in which one is being avoided in favor of the other [2] . A common explanation for procrastination is based on learning theory and research on motivation and goal setting [3] . According to this perspective, procrastination is the result of an interaction between four variables: (1) expectancy, (2) value, (3) impulsiveness, and (4) time, also known as the procrastination equation [1] . Procrastination is a common behavioral pattern among adolescents and adults, and is presumed to be on the rise because of growing demands on individual responsibility and work flexibility, as well as greater availability of modern information technology [1] . Particularly vulnerable are young people studying at college or university, approximately half of this population suffers from difficulties due to procrastination, compared to 15%-20% in the general public [4] . Procrastination does not only cause problems concerning the task at hand, but has also been related with lower performance in school as well as work, decreased well-being, financial concerns, greater physical and mental illness, and fewer mental health seeking behaviors [5] [6] [7] [8] . Both stress and anxiety are common among individuals who procrastinate recurrently, and is correlated with the degree of their difficulties [9, 10] .
Procrastination Treatment
Even though procrastination is affiliated with great unrest among those afflicted, research on effective treatment methods is currently lacking. Cognitive behavior therapy (CBT) is often considered the treatment of choice, but since no clinical trials in the field of procrastination have been undertaken to date, its effectiveness is unknown [11] . The assumption that CBT might be beneficial for people suffering from difficulties due to procrastination is therefore primarily based on face validity and singe case studies. However, several of the cognitive and behavioral techniques used with people suffering from procrastination stem from treatment methods that have been proven effective for other psychiatric disorders. Behavioral activation is, for instance, originally developed for depression [12] , but is often utilized in situations where a high degree of avoidance is causing great distress and decreased well being [13] . In relation to procrastination, behavioral activation helps the individual change an ongoing behavioral pattern so that tasks and commitments are approached rather than avoided. This usually requires some form of graded exposure considering the fact that procrastination is often reinforced by the unwillingness to experience discomfort [2] . Behavioral experiments can also be used to facilitate a reevaluation of work methods and presumptions regarding one's own ability to achieve certain goals [14] , aspects that are often characterized by either exaggerated optimism or pessimism among people who procrastinate [3] . This is often accompanied by other cognitive therapy techniques that aim to modify rigid and dysfunctional thoughts and assumptions that hinder the individual to behave more flexibly [15] . In addition, recent research findings in cognitive neuroscience and industrial psychology stress the importance of creating an effective work environment (eg, inhibiting the use of multitasking, decreasing the number of distractions, and preventing ego-depletion) [16] [17] [18] . In CBT this is generally referred to as stimulus control, and is regarded as beneficial for people who are afflicted by certain stimuli in their environment (eg, managing triggers for anxiety or avoiding situations that can cause problem behaviors such as substance abuse or deliberate self-harm) [19] .
The effectiveness of specific CBT techniques for procrastination is however uncertain, thus making it unclear what mediates treatment outcome [11] . Since no clinical trials have yet to be carried out, it is not certain whether cognitive therapy, behavioral therapy, or a combination of both, is best suited for the treatment of procrastination. However, a recent meta-analysis indicates that several interventions related to addressing values and rewards, achieving stimulus control, enhancing goal-setting skills, and the utilization of success-spirals, could be beneficial for people suffering from procrastination [3] . Hence, certain CBT techniques, as well as methods from other disciplines, are assumed to be effective in treating procrastination.
Trial Objectives and Purpose
The aim of this study is to examine the effects of CBT for procrastination, and to investigate whether it can be delivered via the Internet. The study will be based on a self-help book written by one of the authors (AR) [20] , which for the purpose of the current research project has been divided into 10 modules that are to be delivered weekly to the participants. There will be two treatment groups used, one with therapist contact and one without, as well as a wait-list control group. It is assumed that the treatment group with therapist contact will be superior to the treatment group receiving no therapist contact since procrastination can be partially explained as a self-regulatory failure. Both treatment groups are presumed to be superior to the wait-list control.
Methods
Participants in the Sample
The current study is a randomized controlled trial (NCT01842945) with a total sample size of 150 participants divided into three groups; treatment with therapist contact (50 participants), treatment without therapist contact (50 participants), and wait-list control (50 participants). For ethical reasons the participants in the control group will gain access to the same intervention following the 10-week treatment period, albeit without therapist contact.
The Intervention
There will be 10 modules from a self-help book on procrastination administered weekly to the participants via the Internet. These will contain psychoeducation, including information on the mechanisms underlying procrastination, different aspects affecting motivation, the concept of ego-depletion and mental fatigue, as well as a basic rationale of CBT. The modules will also include several techniques commonly used in the treatment of procrastination (eg, behavioral activation, graded exposure, behavioral experiments, identifying and testing rigid beliefs and assumptions, and stimulus control) [3, 11, 15] . The final module will focus on relapse prevention in order to successfully maintain behavior change [21] .
The participants are instructed to study the material and carry out the assignments in each module. This consists of writing down any thoughts and ideas that arise from reading the provided psychoeducation, as well as carrying out different exercises each week (eg, goal-setting, time scheduling, identifying distractions, value clarification, and analyzing behavior patterns. For those participants receiving therapist contact, the completed assignments are retrieved at the end of every week in order to get continuous feedback on their work. This condition is assumed to be superior to those participants that are given each module without therapist contact as procrastination is maintained by difficulties concerning time management and task avoidance [3] . In other words, the presence of an external source of control (ie, a therapist contact) is expected to result in greater treatment outcome, as it will ensure that the participants undertake each module and practice relevant techniques. Similar to homework assignments in traditional face-to-face CBT, which has been found to increase both learning and adherence [22] , receiving therapist contact is assumed to improve compliance throughout the treatment period. The feedback from a therapist contact can also be considered a source of positive reinforcement that many participants might lack when working on their day-to-day tasks and commitments [19] . However, even without a therapist contact participants are assumed to gain significant improvement as prior studies of Internet based CBT indicate that also a minimal level of therapist contact can have a positive effect on treatment outcome [23, 24] .
Internet based CBT has previously been found to be an effective way to administer treatment for several psychiatric conditions [25] . This includes depression [26] , social phobia [27] , panic disorder [28] , generalized anxiety disorder [29] , insomnia [30] , post-traumatic stress disorder [31] , tinnitus [32] , and pathological gambling [33] among others. Internet based CBT is considered having several advantages over traditional face-to-face treatment (eg, higher cost-effectiveness, increased accessibility, greater possibility to reach patients in remote locations, and lower attrition rates) [34] .
Control Condition
The participants in the control group will be on a wait-list throughout the 10-week treatment period, and this group is expected to be inferior to the other two treatment groups. For ethical reasons the participants in the control group will gain access to the same intervention following the 10-week treatment period, albeit without therapist contact.
Sample Size
The current study includes 150 participants randomized into three groups (ie, 50 participants in each group). Since no clinical trials in the field of procrastination have been undertaken, there are no previous effect sizes to take into consideration. However, 50 participants in each group are deemed sufficient to find clinically significant differences.
Referral and Recruitment
Participants will be recruited through advertisements in newspapers, other media, and on the Internet. Only people residing in Sweden, having Internet access, and suffering from difficulties due to procrastination will be included in the study.
Inclusion Criteria
Participants will be included in the study if their primary difficulties are caused by chronic and severe procrastination. However, since procrastination is not considered a psychiatric condition there will be no need to utilize diagnostic criteria (ie, Diagnostic and Statistical Manual of Mental Disorders Fourth edition, DSM-IV) [35] , or a structured clinical interview (ie, Structured Clinical Interview for DSM-IV) [36] . In order to determine and evaluate the severity of procrastination several primary outcome measures will be used (eg, the Pure Procrastination Scale, PPS; the Irrational Procrastination Scale, IPS; and the Susceptibility to Temptation Scale; STS) [37] . To date, none of the primary outcome measures have clinically established cut-offs. However, greater than 32 points on the IPS have been found to distinguish more severe cases of procrastination (ie, top 25%) [1], and will therefore be used as cut-off for inclusion.
Exclusion Criteria
In order to be included in the study participants are required to have a Swedish residency, to be at least 18 years of age, and fluent in Swedish, as well as having a computer with Internet access. Participants are not allowed to have an ongoing psychotherapy, and in case of taking psychotropic medication, the dose must have been stabilized for at least three months prior to entering treatment. Psychiatric conditions are not criteria for exclusion as long as procrastination is the primary problem. However, participants with severe depression (> 30 points on the Montgomery Åsberg Depression Rating Scale Self-report version, MADRS-S) [38] , suicidal ideation, neuropsychiatric conditions (ie, Attention deficit hyperactivity disorder and Attention deficit disorder) misuse of alcohol or drugs, bipolar disorder, schizophrenia, and psychosis will be excluded from the study.
Informed Consent
Participation will require a written informed consent.
Withdrawal
Participation can be withdrawn at any time during the treatment period without specifying a reason behind the decision. In addition, should the condition of a participant deteriorate, supervising clinicians may choose to end the participation prematurely and direct the participant to other health care services.
Safety Monitoring and Reporting
The current study adheres to the Swedish Personal Data Act [39] . The data being stored will be encrypted, and all participants will receive an auto-generated identification code in order to log on to a secure online interface (eg, 1234abcd), thus ensuring the anonymity of the participants during the analysis of the results. All communication with the participants will take place within the secure online interface that requires an electronic identification (ie, Secure Sockets Layer Certificates). Only reminders to log on to the secure online interface will be sent to the participants' private email. At the postassessment, and at all subsequent assessment points, questions probing for adverse events will be used [40] .
Primary Outcomes
Primary outcome measures will be self-assessment of procrastination using a Swedish version of the PPS [37] , the IPS [37] , and the STS [37] . The PPS features 12 items measuring the prevalence of procrastination, and was originally developed to improve the validity of several different procrastination scales [37] . The items used in the PPS have a reliability of .92, and the PPS shows improved convergent validity with other related measures. The IPS features nine items measuring the degree of irrational delay causing procrastination. The items used in the IPS have a reliability of .91, and the IPS correlates together with the PPS at .96, allowing them to be used as parallel forms and share validation efforts [37] . The STS features 11 items measuring the susceptibility to temptation, which can affect the ability to follow through a task or commitment. The items in the STS have a reliability of .89, and demonstrate correlation with both the PPS and the IPS. However, since none of the primary outcome measures contain established cut-offs, clinical assessment will be used to determine treatment outcome. Participants will complete the primary outcome measures before commencing the treatment period, immediately upon completion of the treatment, and at the 12-month follow-up. Participants, including those on wait-list control, will also complete the IPS each week during the treatment period, allowing continuous measurement and increasing the statistical power.
Secondary Outcomes
Secondary outcome measures will be self-assessment of depression, anxiety, and quality of life using the MADRS-S [41] , Generalized Anxiety Disorder Assessment 7-item (GAD-7) [42] , and Quality of Life Inventory (QOLI) [43] . MADRS-S is a self-assessment version of MADRS, and features nine items measuring changes in mood, anxiety, sleeping patterns, appetite, concentration, initiative, emotional engagement, pessimism, and attitude towards life [38] . MADRS is designed to be particularly sensitive to treatment effects, and shows high correlations, from r=.80 to .94, between expert ratings and self-reports [44] . GAD-7 features seven items for assessing anxiety, and screening for generalized anxiety disorder. GAD-7 has yielded good internal consistency, Cronbach alpha .92, and a good factorial structure, 69% to 81% of variance explained [42] . QOLI features 32 items concerning 16 areas of life rated by the subject concerning importance and satisfaction. QOLI has yielded good internal consistency, Cronbach alpha between .77 and .89, as well as one month test-retest reliability, from r=.80 to .91 [43, 45] . Participants will complete the secondary outcome measures before commencing the treatment period, immediately upon completion of the treatment, and at the 12-month follow-up.
Analysis
The study design will allow multiple comparisons-the two treatment groups, with or without therapist contact, will be compared to the wait-list control (separately and together) at posttreatment. In all subsequent analyses, the treatment groups will include those from the control group later randomized to interventions, which will increase the statistical power. The two treatment groups will be contrasted with the control group. Further, the treatment group with therapist contact (group 1) will be contrasted with the group without therapist contact (group 2). At the 12-month follow-up, within-group comparisons will be made with previous results. A number of statistical analyses will be deployed, all of which will be analyzed by the intention-to-treat approach. Treatment outcomes will be examined using mixed-effect models, Bonferroni-correcting for multiple comparisons. This method is deemed preferable to uniand multivariate repeated measures of variance [46] . Standard missing data analysis (eg, t tests, chi-square of severity and sex) will be utilized to determine if unexpected missing data due to participant drop out are random or not.
All outcome measures will be completed directly by the participants via an online interface, minimizing the risk of data loss or data distortion [47, 48] . Data will be stored encrypted and in unidentifiable form using an auto-generated identification code.
Ethics
The regional Ethical Board (Dnr 2013/974-3175) has approved the current study. In the application, the following potential ethical issues were addressed. First, great consideration will be taken not to include participants suffering from any other primary diagnosis such as severe depression, suicidal ideation, or other disorders in immediate need of treatment. Should the condition of a participant deteriorate significantly during the treatment period, supervising clinicians may choose to end the participation prematurely and direct the participant to other health care services. Second, no adverse side effects of CBT interventions are assumed to occur. However, this will nonetheless be investigated by asking standard treatment side effects questions at the posttreatment measurements [49] . Third, when using the Internet to communicate and administer interventions, the privacy of the participants is of the greatest importance [50] . As mentioned earlier, participants will therefore use anonymous auto-generated identification codes to interact with a secure online interface, and only reminders will be sent to the participants' private email.
Results
The Current Study
The current study is a randomized controlled trial examining the effects of Internet based CBT for procrastination and is believed to result in several important findings. First, research on procrastination has mainly focused on underlying mechanisms affecting motivation, often involving the study of personality constructs and different demographic variables [3, 11] . Although some factors have been found to mediate difficulties due to procrastination (eg, neuroticism, self-efficacy, self-esteem, depression, age, and gender) [15, [51] [52] [53] 54, 55] , the results are far from consistent and the implications not always clear [3] . Meanwhile, research on the treatment of procrastination is scarce, affecting the possibility of receiving adequate care. CBT is often considered the treatment of choice, even though no clinical trials have yet been carried out [11] . The aim of this study will be to test the effects of CBT for procrastination, thereby generating significant knowledge on what interventions can be used in the treatment of difficulties due to unattended tasks and commitments.
Second, previous research on Internet based CBT has found it to be an effective way to administer treatment for several psychiatric conditions. It is therefore presumed to be beneficial for people suffering from procrastination. The aim of this study will be to investigate whether CBT for procrastination can have a positive effect on treatment outcome if delivered via the Internet, and to test whether or not receiving weekly therapist contact can influence treatment outcome. This is considered highly important as the availability of adequate care is limited, and should it prove effective in alleviating difficulties due to procrastination, it would greatly increase the possibility of receiving treatment regardless of geographic location.
Trial Status
The recruitment of participants to the current study was completed in August 2013. The treatment period commenced in September for both treatment groups and ends in December the same year. The wait-list control will begin treatment two weeks later and finish in February 2014. Preliminary results will be available later the same month. Follow-up will be carried through 12 months later (ie, December 2014 for the two treatment groups and February 2015 for the control group).
Discussion
Summary
To our knowledge, the current study is the first clinical trial to examine the effects of CBT for procrastination, and is assumed to render significant knowledge on the treatment of procrastination. The study also investigates whether Internet based CBT, either with or without support from a therapist contact, can be beneficial for people suffering from difficulties due to procrastination.
Study Limitations
The current study has some limitations that need to be recognized. First, due to the fact that procrastination is not considered a psychiatric condition there may arise difficulties concerning the evaluation of clinically significant change. In order to assess the effects of the interventions being employed, self-assessments are utilized to determine the severity of procrastination among the participants. However, since none of the primary outcome measures contain clinically established cut-offs, the Reliable Change Index will be used to determine clinical significant change [56] . This might affect the validity and reliability of the results, but is compensated for by the use of secondary outcome measures (eg, MADRS-S, GAD-7 and QOLI), as procrastination often causes great unrest and decreased well being among those afflicted. Second, the use of a Swedish version of the primary outcome measures can also influence the validity of the results, which is why an authorized translator is hired to ensure that no significant loss of meaning is being made during the translation process. Third, another limitation in need of recognition is the involvement of master students in clinical psychology as online therapists. To make up for the students' lack of training and experience, an experienced licensed clinical psychologist and psychotherapist will supervise all involvement in the study.
Conclusions
Procrastination is a common psychological problem causing major distress, especially among the student population. CBT is deemed the treatment of choice and is evaluated in a clinical trial conducted entirely over the Internet.
